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5 m^s^m- 

mw^. wm'i^. mm^u^m(D^'^^^f)^i.^ m^-^m^^-r^^m^ichx 

•r^^LhK:;:^. iiSliBfl&Yb. J«5#tt^b. WmK y Tffifgoi^jJi^. a>«r 

xnps^s 2 0 0 0^) o -ry ='>:^°^iy h^m^ir^f^mz.i'i^ mmt-^m 

25 m(o^m^^m^^m-r^^ti)m^^ivx\^^^ (ii#M5p9-4 s 9 o 8-^<2r 
mm^(^(Dmm.7!)^i^^ ooi - 26194 7-^^m.)o *fc#is 2 0 .. 
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03-327851 ia-mmBm^^^^^^Bi^^w^^mu i^\^^x-m-m\^fti^ 

s 

^:t^^^m:m^^5 0~1 0 0%^:^l^^m^fl. itm:Wmib^2. 5~1 0 Om 

^ysx^^:zt^!m^t-r^m^mm\^x^xm^^ti?>o 

-^m^mm i o o saiasi-*}- mmii^ tvxo. 01-20 mmuxh^m 
mm^i^^oxm^^ti^o 

20 mi i-tmmm 7 <Dmmm^m(om^m^^Mxh^o 

25 ;*:BI^T'^-r§^)l^i^^«s Al. Mg. L i #^^tf Affi#:v'— b«at 
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l^i4-^-l';«7^^^tf 5ri;5S-e^6o •^fcrttb«> 5c^o^><7)-t? 

^Ife>y-Jt5 0~1 0 0%-r:?i-:x^^$tufc^(?5t?3bS„ 
(1) T*;^^tuS^^;as$b(c:^Ef^bv\ 

R-l-M -R3 ( 1 ) 

R4 

2 0 R 4*3^^?^^ l^X^T n 3S=#i^-r ;^>'T'$> S :i ^; uv \ 

n — 7" h 7-7*i^/K n — ^^'^^ n — ^^1^7*i^/K n — ^Zf^ "T^i^/K 
TJt. tf:7ai::^/l'^. ^l^i^/l^m. h iX/l-^/.e ^^^f * b < ^^ij^-f 
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^/V-T y /V-^^?. :7 t> A if ;OS^{-f b n S o 
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__^CHa^O-^^ 



4 ^ h'mmm^t7m^ 

O 

_(_CHa^N^ II 



-(-ch.-)-n; 




15 ^feJclRi. R2. R3:S.tJ«R4:&5^^?F^^l-^7^n^#^-f ^>'^^.e^^f- 
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A, ^:/h?i-f 5i5^yy t^A^tr^-r5^)0:6S^*UV\ $ C>t5l0* bV^^:e- 




o 
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O 



-Y;r>-^tg{j:*fUT5 0~1 0 0%^:rv^i^$ti.TV>5o 

10 0. 2'--3me q/'smm(D-hm^tim\^^'^mx^^o m^:^^^^mm*^o. 
mf)i 5 0 %]^±x:h ?>:z.t7bK m^mm.Km-^^m:t::^ ^ m ^t^-owa^ 

^^ti)^. m.n\^^m bfc;^--r> A'^b'^^^<^^'1';^-^^^5#^b7'^v^fcie)^^:^^^ 
^(Dj^Xm^lX^^o ^-f tX^Xfi. 5 5 ~ 9 9 %X'fc -5 :i ^ J; 9 

20 ^J*b<. 6 0~9 9%•T?fe5ri:5S$e>^;l0*bV^o 

^5Ufc|^-r:^>'<^^m^f*. Tia^ (2) K^^xnm-r:5:Lti)^x%^o 

^-f:^^^^^ (%) = {Wf/ (1-Wf)} / (Morg/Ms i) XI 
00 (2) 

(W f « 2 0*0/111 i n (D^mmMX 1 2 OX^ib^h 8 0 O'C^-CSOJ^Ufc^Jl^Bll 
25 Mo r g}*^7}^;5^2}>^lJ7A-r:^>'<^:»-^^*> 
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(miL: eq/g) (7)5^mT*#m$tbS^-^fe6o) (^ = k'TF(D#^ 
f*l 0 9meq/l 0 Og) 

mn^i^ ^ ^ "cau^ ufc^o 5 mm%mAm'p^(DmMi^K 310 ^cm Ji-efe s 
10 :it am^k bv \ 5 mm%mMm<i^m(DmLmi^ 3iox:x^m^t. m^m^m 

S^^;^^ ^ M :t>(Dmm^Wi^-r^ 0* b < 3 3 0 °C^±. <t «9 
15 ^^U<?:i3 4 O'CiJ;^^^ ^ ^.tc^* U< f*3 5 0'Ci^Jl_h-efe5o 

5|s:|§|g©®;yti^^*&}*, J:b^ffi^:i5 2 . 5 ~ 1 0 0 m V g -^fcS ^ t ^^^^^ 

U<. 5~5 OmVg>55^btJ:^J*bV\ 
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U-C}i> 0. 5~4. 5 $ b (Jl^* U < . l~4fi 

W(D^wmm7!>m< tit^-r^^tiibK, mwmm7!)m<ti:Y>. mi^<Dm*^m-d^ 

25 Stiii^;^ 0 . 5 ~ 7 0 fi*%T'fc «5 > ^^^;6S^^^O^fCf*^ 0 . 1 — 50 
h y/Wb bT0* U < >fc V \ ^if * U < 0 . 5 %~ 3 0 %. * ^>^3^* UV ^ 
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Shomer (^Til^C. and Clay Minerals. Vol. 26, 135-138(1978)) 

10 mx^ox^ m'i^mm.<D^^mm'nm!\mf^i o om*§i5j-^u. wmii/^ 
tx^xo. 01-20 19 . w^-^Wimm ^ \z-iitd\^xmm^m^i)^^ 
mmmi2--Qmx-h^:Lt^!imit-t^mmmmQXib^o 

t i.x(D^^m^ 0 . 1 mmu^±.x^^ ^ t ibm^^w&(Dmm^ 

15 ^^m-rS-btf^f^UV^ 2 0S»$|5OT"efc6;:i:as^ #btLfc^^M 

z&^ej. m^mimnii o 0K*§i5t;i^uT. uto. s-i 2«»$p 

7}f y :7^:=: /v:7^ ^3j;TJ?7Ky ::e-v-:7^ >-^;t^jii:^^b/^^»>b51 
7^w:7^5'/V'^, ^y:7^/V'^, ;r>'wh:7^/v^, 2, 6 — -^:7t^ 

^> 2, 7 — ^:7iJ7 V'i/s;?;57yVjif>'^, 1. 5 :^:7^J^ V'>'S;?;&y^7i^>'^. 4, 
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4' -}f-:^=^^J]^i^:^/\^:^>'m. 2, 2' -lf:7cc=i/Vi^:^yi.7j<>^^, 4, 4' 

4, 4' -i;?:73l=./^;:<>/^:7;^-ve;?;i57/^#vm^ 4, 4' -i^>^3i::^/W y:/t3 

/K 1, 3->^t3f i/v^y =3— /K 1. 3-:/^?>^-:^:r— 1, 4:--f^l^ 
10 i;^:^— /K 2, 2— i^y /K ^:^--^^^^/v^y =1— /K 1, 

1 , 10 -y^:^J i^v?^— /V- 1 , 4 - v':?' n-^df^i^ / — /K 1 , 3 - v'iJ' 

/i^. fcKndf./^^, ixiZ/U'^y— /K if :^:73:/— /WAi&.T^2 , 2- 
fc*;?'. (2' -t Kndr->'^h^i>':7 3^3:/v) :7'oy-?>^©i;^:7 3i/— /v^^s^tf 

n h dr^^S*^> 6 - 1 Kn 2 — h^i^x 7 - 1 Fn ^ix- 

20 2--:^7h3i^, 4' — t Kd^^/— if:73i— 7^-4— 

^*bV^/Ky:3c;^X/^0*#:Mt bTf*. Jjf y J:^^ Wi^T^ l/^^^J' I/— h (PE 

T)^ ;^y i^— ^^ ->^^^^'iyi^>'^p^'f-i^>'Ti^y^ 

25 yai5^1xWy:7i? I/— h— 7^1^:7^ 1/— h^m-^^, p-t Kn=3fi/^S#^ 
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4. 4' -T^:73i=/^i>^;^;/V7}?:/^. 2, 2' - id'>^3ic=:/Vi;^:^/^;^?>'^, 4. 
4' -:;^:7rc=^7Vrc— 4, 4' --J^Z7 ^ ^yi^lo ji^-^ 

i^m.. 4, 4' -i;?7^::^/v;^yv:7;^>^i^;&/wjj?^'^^(D3l'#:^i;^;*/wj}^'^^^^cC 

6-v^T5 y^^^P-^. 2, 7->?T^y-?-:7^1/>', 3, 3' -^^T % J 
15 ^'az^^/K 4, 4' -i;?T 5y tf:73i— /K 4. 4' -i^T ^ 7 ^^/y^o. y V, 
3. 3' -v?T^ /^^73i:=:/V3i— 3, 4' -i^T ^ 7 i^:7 3i— yV^^— 7^ 
/K 4, 4' -v?r5/i^73i::^/V3i— 3, 3' -^^T % / ^^-7 ^=^J\^:^ 
^l^, 4, 4' -v=T5:y i^73ic:^/V'p«i?>', 3, 3' -i^T5: y i^^^^^/i^;^ 
/W^i^, 4, 4* -i;?r^yS^:7airi/^;^yV;^>V, 3, 3' -v?T5 7i^7 3i= 

20 /v;^/V'7'>i' K. 4, 4' -s;^T^/-:^:7a:=/i';^/v>^^' K. 4, 4' 

1. 3-lf;^ (3-T5:y ^3i7=¥v^) ^V-^:^, 1, 

^^/) ^^-^v-. 1, 4-tf:^ (4-T^/>'aiy:^i^) ^v-^v. 1. 1 —If 

;jt7 iym:m(oms^mT x y p-r^y ^mmm. e-rx/ — 2- 
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traptUs^h^, 1, 2, 3, 4 — <:x-^:/7^ h^^/l'^^'^. 2, 2*, 
10 3, 3' -^vy:73iy >'7^ 2, 3*, 3, 4' 

y 3, 3', 4, 4' -^i^v^^oiy ixt^ h ^;^7/^7j^^:^^, 

3, 3', 4, 4' - tr:7 31 :=:/W7" h 7:357 /W^Ki^^. 2, 2', 3, 3' -Ifl^^i 

=/V7^ h^;3&/^#i^^> 2, 3, 3*. 4' -\fya^=./u'rh9:^J^^^^M. i, 

2, 4, 5— :^:7i<7 i/:x7^ h^:^7/V7if:/^, i, 2, 5, 6 — i/^^^ > ^ 
15 1, 2, 6, 7-•:^:7^J'^✓>'7^^7;!^//l^^^^':/M^ 1, 4, 5, S — 

':^:7^i^V7' h^;&/V5j?^^^, 2, 3, 6, 7 — ^-7^5? T/^^t" h^:^7/P7jO^, 

3, 4, 9, 10 — ^y.V^-T^ t'X (2, 3 -e^;!?;/^^}?^^/^^ 

rc—T^/K tf^ (3, 4— i^;^/^;iK=3ev'73ir^/V') rn— v^/K tT^ (2, 
3-^^;i&/^2}?:^i/:73i:=/P) pJ^i/, (3, 4-e;?;^//W/Kdr^^73i^/l') ^ 

20 t?^^'^ if;^ (2, 3— e^;;5;/U2l?=^^/:7 31=^/1^) j^/V'^:/, if^^ (3, 4— i^;^/^ 

1, 1 — if;^ (3, 4 — i^;^7/V7i?=3f->':7 3z=/^) ^^^i^, 2, 2 — fc^;5^ 
(2, 3-$^:i{7/i'j}?^->:73i— T/ny-^v-^ 2, 2-bf;^ (3, 4— 
^i^-^ai^/V') 7"cr^-«:/. 1, 1, 1, 3, 3, 3— ^'¥1^:7/V:^13 — 2, 2 — 
25 tf::^ (3. 4-:^;<7/l-3^>i>'7=c:=^/V) •^V2y<l^~m7k<^. t':^ (3, 4— i^;^ 

li. Zf^l^i^T^:^. ^ly-^>'-JT^l^^ ^^r^^>'i^T5 V, ^^T^iJ' i^i^T 5: 



wo 2005/028366 PCT/JP2004/013977 

14 

mt vxi-t. 6 -T 5 /^^i^-i^^s 1 2 -T ^ / Kv^;«7 >'m#ojjgji5i^T 5: y 

bT^J^-r 5 ^ t ib^-V^ So 

:7ai=./^) ^iJ'^'s 2, 2-if;^ (4-t Kn:3f^v':7:i.::^7P) :rnry~?^. 1, 1 

-If;?^ KndE^i>':73i:=^>'V') 2, 2-lfx<> (4 — =3^^/- 3 

-p<^/v:7 3i=/w) :7"ny-?v, 2, 2 — 1^;^ (4 -t Kndf.v^:73:i:::^/v) ^r?"^ 

i/. 2, 2-l:f;^ (4-t: 5 -i^rJ^ ^^^^/l^) y'v2y<l^, 2, 

15 2-lf>^ (4-t Kn=arV-3, Q-i^zfi^^yzc^/U) >^n/-?>-, (4- 

t Kcrdei^:73i^/v) •ya^^-zi'y^i^. 4, 4' — :;?t Ki^dfixi^^i^/w— 1, 

1' -m-i>-r y^cil^/V-^>'-^>'x 4, 4' -t^t Kndr>:/73i^/^-9, 9 
fi:if(D\f^ (4-t Ki^driyry — /v) T/v::^^^. l, l-tf 

20 ^ai::^/^) ViJ^ l-^^/U-l - (4 - fc Kd dri^:7 —4 

— 4 — t Kn^v':7ai^7l') y^/U—iyi^u^^'^:^^ 4— [1 — 

[3— (4^fc FndrS/:7a;=^/^) — 4 — p« ^yWv':?' c'^drv'/V'] — 1— T^'^^/l' 
-:73ry— /K 4, 4' - Cl-^^>'l'-4— (l-p«^/V;c^/V) — 
1, 3-->iJ'n^=¥1?->'^^-r>'^] lf;:^:7aiy— /K 2, 2, 2', 2' — T^h^ 
25 t Kn -3. 3, 3'. 3' -7^ h ^ 7« ^/V- 1 , 1' tf 1=2 ClH 
— O-T^i^) —6, 6' — — /V, ;^Cif(^K';^ (l: Kn^VTP ^/^) i^ri^ci 
T/^;3{7Vig, t':?^ (4-k KodE-i>'7rt=^/u) ai— t^/k tf^ (4 — fcKt^drV 
-3, 5-i^i5^cit3:7 3i^/V) o^— 7"/K 4, 4' Kn df^'V- 3 , 3' - 
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-v^fc Kn^->i;!^73i:=/v;^/v>^^ K 4, 4' Kr^'^fv'- 3. 3' — 

4' -i^fc Kn:3e^/i^:7ai=-/v;^/^>^^:xH\ 4, 4' — i^t Kn af.>>_ 3 , 

^-^K^, 4, 4' — ^^i'l; Ki3dr^/i?:7ai=/i'>^/i^j}KV, 4, 4' --:?fc Kt3:af 
^/— 3, 3' —\:^:^^;V-yy ^=:.jv:;^;Vi^-y^ fSiE(D-J^ Ko :ar Vv^T U — /l^X 

fc%©-t?fe^.^ii^Ms :^^\^^t.m.iMM(D:^]) :7a^=.uiy::^/uz7>( Y^^XXf-^cD 

■7^ Y%m-^\.\\ 

^y:^.i/:7^>'^#flg^ bT«. /jfy^^^v-^-. /i<y >^t=i fixv. xi^y4-^ 

25 R T O N^<^ y >^^#:^ fcJ^X h ^ iXrJ' CI K^^-fe l^mW'<^ WmM.-^ 
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^mib^hmm^^i^^:^mt U-Cfi:. ria^ O) OScherrer (D^ 

5 D = K • cose (3) 

D : ^^"^(D^^ ^ 

& : ^Nffiij"! 

0 : WmU<J^zfy y if^ 
10 KrScherrer 

UTfi. 3~7Ji;dSJ;90*U<. 3. 5~6^;6S$ bJJl^* b< . 4~5ji;iS 
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mit-Trn^ (4) ■T?^je)f>ttSo 

10 r = Tc • d • (N / 6 O) / C (4) 

( y : MWt^M& (/ s ) . d : ;^ y F^^(mm) . : V -HI^^ 
(rpm). C : ^i5^y cx— ir^^WV^c^^yr^^-;^ (mm)) 

(DM^m^^tD^m^^-t^t tf: ^l^isbm--^ U < >fcVN„ J; 9 ^Sf * u < 2 s o 
20 ?iL^+5) 'CgJl.hS 3 0"CiJJlT:asj:; t)i3^^U<^ (iJigl&^*&?&S+ 1 O ) 'CiJA-h 
^K^^ 5^^:lWfcSV^^*2f^if UtHU^<l:'^-^UT> ^st^3iim^^^"srii 
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5) 'x:&.±3 3o''c&.ri!)^^^m-'^v<. m-mm^^um+io) °cj^ji3 2 
&.±<Dm^m.^mm t m-^^w^ tt^hti:^ mmm:^^t^ -^^ /^--^ ^mm 

/V;dS0*U<. t£7b^Xi>:^V =^f-l^^^—2, 6 — 

f:i— tt*yhtt-tt^lR]}J:^2fc-*fct:il^^|j:jffi#-r S - 1 :^^X^ 5o 

+ 9 ori^AT, J; b < \-mm%m.^(0-ff=7^^^&^±.:^'7:^^^M.+ 7 
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5 mm(D^M 

10 

15 |5S^tt5%(^-eji/.fcV\ 

(1) M)fc»tSm^ : 

^v^yn-:h^h (i^:=i^^xii (^) M i^^fc'T (•:^^y e^A^^m^ii 0 

Qmeav/lOO g) ^'^>m UfCo SWSEiK^i 1 2 . 6Afc:ofc„ 
>^/^:^ti-^^:i&F (3— (t*) M h y 2 Ome q 

20 v/lOOg) 5r^ffi UfCo 9 . 8 Afco fc„ 

(2) : m) y >5fi?M^^^#TG8 1 2 0^fflV>-C^m 

^AUr^^^^^ (%>) = {Wf / (l-Wf )} / (Mo r g/Ms i) X 1 0 
0 (2) 

(Wf fi2 O'C/m. i n 1 2 CCd^fe) 8 0 0'C:^-CS!!^bfcMt»cS 
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eq/Zg) (^jS&#C-e#|±|$tt^^t-t?fcSo) 
5 (3) #J!imjE!fe#>4'0|^RrMtt^»flii:®i|:^®^*^<^«l^5)-^<Z)«aJ:b : 
(t^) y jJ^$^^^f^#T G 8 1 2 0 ^ffiV^-C^^#ffl^T 2 O'C/'m i n 

(4) : (m V:^^m^^^WTG8 1 2 0^fflV>T^^fT- 

10 (5) m^mmm.<Dmmmm^^xj^^mm: m) v :if^mg^^xmmifvm 

gRAD-BS^>^V^TIl]^/ffc°— jJ^fiS^^&^Wbf-o ■^^-> S c.he r r e 
m-i. 0. QtU-rth^UfCo 

( 6 ) myt^m ( T7 sp/C) : 3l7cJfifel^f:i >^ ^ / — /v/v^ ^ unzj^^l^ (M 

»jt4 : 6) (T^mm^^mv. mm i. 2g/dL m^s 5t:-eiijeufci„ 

15 (7) itMmm : itmmmi-^. quantum CHROMEth^NOVAl 
##^J1 : 1 0-:;^n^7^;^7;>«^U>'>^>5?/W5 K^^-^^ 
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15 ^^^^ UfCo r ^ 0 *<b^isi P X 4 1 6 (TIB^) 



C4H9 
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C4H9— Pj— Ci 6H33 ■ 

^ C4H9 ^ 
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9 2 :i O <t 5 bT#e>ttfcP)|^iS^OJ4s^^J:i 5 . 5 m Vg 

5 HJfe^J 2 

10 mmm 3 

^^^^nlCi^^^fTF 1 0 om*$Ps ;!K3 0 0 0S4^. /W5 0 om 

SgP^Att. 8 O^CT'^nl^^bfcio rr(;i#%^J2-e#£>tLfcN-:7>5^/W^ 
K-T^::?; p< w>'-2— ^:7'^$'7^v'/W 5 ^V^-zv^ ^ K l 1 OfiSia5=Sr^ y — 

T<^^ 1 iJlllife^J 3 (OJgmtr:^-ro 
20 *1 
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3 0 0 Mfti^-e^^if $ "^tfcmm^M $ b 8 0 t^T? 3 ^rHi^# i^tio u-^^ 

^ 2 4 o^m^^i~o 



10 njfe^a 5 

a-^dri^>'4 0 om»§Btc:^tS:^-l^?**^^i^^ffof::o C(D J; 5 tc:bT#btvfc 
Jl)|^3£^J^<©it«ffi«fi8. 3mVg't?feofCo j^T<^^2lC^M^J5(D^:i:^ 

15 

:79;^=it-7>'^:^ti^xf ;&F (=r— 1 0 0M»|FP^ 7K3 0 0 
0m»§|S^8 0X:-^l3mmW\^tio rriJ:0;*:'fb^PX4 16^9 2m*lFP^ 
/!R3 0 0fi»lFi5-e^j^$ii:fc^^j!jP;t. $ b 8 0 "C-e 3 UfCo 

20 i^d^b^^^tSjgiJU p< ^ y — /v-e 3 7K-T?3ii]^?tbfc:co-b. >:S^f&;^-r§ 
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^Ji^fil 8 ~ 1 2 
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HJS^ni 1 3 

557-7}?^- h (?i?A^b^ (^) L1 2 5 0) <D-<ws/h. ^^xj^mmmQx- 

#??*T.fc^tti^t^^ZSK-25 (WERNER&PFLEIDERER) <S^ffiV^T}f Uffi 2 
8 0°C. y IhI^jS^2 8 0 r pin> ^ft^U5^^1 0 k g/^. I^»f5l 
20 ^1800/^sec <^^#T-t?^#, Skffi UTtKJ^^:^" y 

4 tc::^i-o 
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